SUMMARY; Seasonal changes in aquatic environmental factors and sedimentation fluxes were monitored monthly for more than ten years in Ofunato estuary, Japan. In order to make an effective use of these data, a system including both database and visualization subsystems was developed, enabling data search and the drawing of color contour maps of the data on the Internet. It was shown that depletion of dissolved oxygen near the bottom in summer was attributed to heavy biodeposition of organic matters from upper layers and little exchange of seawater in strongly stratified bottom layers. By using a population dynamics model for the Japanese oyster, biodeposits from mariculture rafts were estimated. This model gave predictions of biodeposits in agreement with monitored seasonal changes in sedimentation fluxes.
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INTRODUCTION
In Ofunato estuary, the Japanese oyster (Crassostrea gigas) is the most important bivalve cultured commercially by hanging method from rafts. Its average density amounts to 1100 individuals m-2 and there are about 2500 rafts with 4.5m2 each in the estuary, covering 1.3 % of the estuarine surface area of ca.7.7 km 2 ( Fig. 1) . Depletion of dissolved oxygen (DO) has been observed in summer near bottom inside the estuary (OF06), but only a slight decrease in DO outside the estuary (OF15), which may be attributed to heavy biodeposition and reduced seawater exchange.1) Aquatic environments were observed monthly at monitoring stations ( Fig. 1 ) from 1979 to 1996. Measurements were made at every 5 m depths for water temperature, salinity, DO, and nutrients.1) These data were compiled as a database. Shaded area indicates the region for oyster rafts.
The structure of the database was designed to facilitate efficient storage and search. One record in a database table consisted of attributes including locality, date, depth, the name of monitored item, and the value of each item. Overview of this system indicates that the server side software consists of three functional servers combined by Perl CGI scripts (Fig. 2 ). Apache as a WWW server, PostgreSQL as a database server, S with S on the Web as a mathematical calculation and visualization were used to enable public access from the Internet, data search and drawing of color contour maps corresponding to the query from the user side. Two types of contour maps presented were time-depth plots for a given station and longitudinal vertical section plots for a given date. To visualize searched data distributed irregularly, grids of data points were determined by the linear interpolation. This system is accessible by usual WWW browsers, and has an easy interface for data search and visualization. DO depletion coincided with high TC flux in summer (Fig. 3) . Sediment contents and fluxes were shown in Table 1 . Total means ranged 93-110 mg g-1 for TC and 65-76 mg g-1 for TOC. TOC amounted to ca. 70% of TC. There were no evident differences among stations, and neither among layers. Mean values of TOC were reported 46-61 mg g-1 for feces and 54-59 mg g-1 for pseudofeces of C. virginica,3) and 30-120 mg g-1 for C. gigas.4) These values were comparable with those measured in this study. Total means of sedimentation flux ranged from 2.9 to 11 g m-2 d-1 among stations. Differences among stations were due to the distances from oyster rafts. Mean seasonal changes at OF06 showed two peaks in March and in September (Fig. 4) , corresponding to those in chlorophyll a.5) The maximum sedimentation and TC fluxes through 20m layer onto the bottom amounted to 23 g M-2 d-1 and 2200 mgC m-2 d-1, respectively. The maximum biodeposit of 0.24 g d-1 was reported for an individual C. gigas.6t Therefore, the maximum flux in September could be brought about by biodeposits 2 from cultured oysters of ca . 100 individuals m . Biodeposition was estimated b the population dynamics model for C.gigas, t that included mathematical description of the biological processes of feeding, assimilation, growth and reproduction. Biodeposition depended on the environmental factors of water temperature, salinity, suspended solids (SS), and chlorophyll a. Oysters were classified in 10 size classes, from 0.3-2.5 mm up to 115-130 mm length, with biological parameters specific for each size class. The filtration rate depended on water temperature, salinity and SS. Filtration rate times the ambient food concentration (a function of chlorophyll a) indicates the potential total ingestion. Assimilation efficiency was assumed to be constant at 0.75. Thus, non-assimilated food or biodeposition including both feces and pseudofeces was estimated as 25% of total ingestion. Reproductive efficiency depended on water temperature. When the gonadal weight was 50% of the total weight, the oyster starts spawning.
Chlorophyll a and SS were measured monthly at OF06 (1985-94), and OF10 (1995-96), respectively. Averaged data (1979-89) of water temperature and salinity at OF06 came from the database mentioned above. These monthly averaged data were used to provide environmental inputs for calculation of biodeposition based on the oyster model.
ESTIMATION OF BIODEPOSITION
Calculated biodeposits from 0 m layer by 100 individuals showed remarkable spring increases and peaks in September (Fig. 5) .5) These biodeposits from the surface remained low from autumn to spring with a rapid decrease after spawning, which was followed by reduced filtration rates according to autumn cooling. The biodeposit per oyster ranged ca. 0.2-0.8 g d"'. These were within or higher than the reported value. 6) Oysters are cultured for 2 years. During their first year, they are held in deeper layers. Next year they are kept in upper layers where phytoplankton is more abundant, until they reach commercial size. Fig. 6 ). These were less than observed sedimentation fluxes (the total mean of 11.4g m 2 d") that included all the deposition (Fig. 4) . Estimated values of biodeposits and their seasonal changes were agreeable to the observed sedimentation, if slightly reduced dispersion was adopted instead of thorough one. 
